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Install Time of Flight West Detectors  
PHENIX IR, Bldg. 1008 
 

Discussion 
 
A new array of detectors has been designed and built for the PHENIX experiment at 
the Relativistic Heavy Ion Collider. The design concept for the detectors has been 
reviewed by appropriate PHENIX technical staff and a safety review by CA safety 
staff has been conducted during which the concept for this work plan was presented. 
 
The detector is comprised by 4 identical separate enclosures which each house ¼ of 
the detector modules and associated onboard electronics. The enclosures provide a 
leak tight environment for the detectors which have a 95% R134A 5% Isobutane local 
gas environment. On the exterior of the enclosure preamp printed circuit boards are 
attached, from which signal cables and low voltage cables are routed to a common 
edge of the enclosure. High voltage cables and gas piping are fed to the interior of the 
enclosures from the same common edge. When mounted this common edge will form 
the vertical edge of the enclosures, 2 on the north side of the detector array and 2 on 
the south side. The detector array assembly of  the 4 enclosures will be located in the 
annular space on the west carriage in the vertical sector (sector 2) outboard of the 
existing Aerogel detector and inboard of Pad Chamber 3.  
 
The detector enclosures will be installed 2 at a time “garage door style” from the top of 
the west carriage and staged off of the Bridge platform above the central magnet. The 
detectors will be joined with a set of brackets and long 3” I-beams which support the 
assembly from above and below. A set of aluminum channels has been installed in the 
west carriage to guide the descent of the detectors into place, as they are lowered down 
using 2 steel cables driven by a motor and spool assembly originally fabricated for the 
(similar) installation of the Pad Chamber detectors.  
 
In order to install the detectors in this manner, 2 seismic restraints on the RICH 
detector and some local piping for the flammable gas detection system must be 
temporarily removed. The location of these items is inaccessible form any existing 
platforms, and as such a custom designed access platform has been designed for this 
purpose.  
 
The delicate nature of this work dictates that the installation technique be tested and 
practiced. For that purpose a geometrically similar mock up has been fabricated to 
exercise the procedure. 
 
This work is to be done by fully trained and experienced PHENIX personnel, under 
the technical supervision of Sal Marino and the engineering cognizance of Don Lynch. 
The custom platform is an existing purchased 16’ work platform manufactured by 
Werner, Inc. and rated for 500 lbs. This platform will not be modified in any way and 
will be supported by ¾” steel threaded rod attached to 4” aluminum structural channel 
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below the platform. The threaded rod is supported from two 16’ long 4” aluminum 
structural channels. Access to the Werner platform will be provided via a 6 ft A-frame 
ladder on the Werner platform secured to the bridge platform.  
 
All persons involved will have appropriate training for working at heights, fall 
protection and all other relevant training. 
  
Procedure 
 
LOTO the power to the MMS magnet coil at the power supply in1008B. (Pearson) 
 
Verify that no gas is flowing to any of the chambers. (Biggs) 
 
Assure that the CM is locked in position by locking out the hydraulics to each magnet 
mover. (Marino)  
 
(Note all persons working on the Bridge platform while any decking is removed shall 
have appropriate fall protection equipment on and secured to the Bridge structural 
supports.) 
 
 
1. Access Platform Installation 

 
a. Hoist the Werner platform already assembled with its lower channel 

supports onto the Bridge platform using the IR 1 crane. Also use the crane 
to hoist the 16’ aluminum channel platform supports to the Bridge 
platform. 
 

b. Remove the 2 westernmost 2 rows of Bridge platform grating and position 
the Werner platform such that its south end can be inserted through the 
opening in the Bridge decking  
 

c. Insert the Werner platform under the Bridge support beams, gradually 
moving the Werner platform south interchanging support straps as the 
platform passes each of the structural supports until the entire platform has 
been inserted and is under the Bridge.  
 

d. With the Werner platform just under the Bridge structural beams and fully 
supported by the crane, attach the four ¾ inch threaded rods securely to the 
lower channel supports. Attach cross bracing at the north and south ends of 
the platform. 
 

e. Lower the Werner platform to its desired level then assemble the 16’ 
platform support channels and upper support channels as indicated on the 
attached illustrations 
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f. Secure a 6 ft A-frame ladder to the structural beams of the Bridge for 
access and egress to and from the Werner platform. 
 

g. After the platform is firmly in place and before the platform is used for any 
access tasks, the installation is to be inspected by CA safety personnel or 
their designees. 
 

2. Removal of seismic restraints and Flammable gas detection piping 
 

a. Before removing any of the fasteners holding the RICH seismic restraints, 
attach the restraint to the IR crane and take any slack up. 
 

b. From the uppermost “window washer” platform on the west carriage, climb 
to the top of the structure and reach over to remove the top fasteners from 
the restraint. 
 

c. Access the bottom fastener of the restraint from the Werner platform and 
remove it 
 

d. Use the crane to hoist the restraint to the Bridge platform where it shall be 
secured until ready to be reinstalled. 
 

e. Take digital photos of the flammable gas piping in the area involved in the 
installation to assist in the reinstallation of this equipment later. 
 

f. Carefully remove any flammable gas detection piping which would 
otherwise interfere with the installation process. 
 

3. Mock-up Installation 
 

a. Install the bottom-most v-block detector support in the sector 2 north and 
south rails at their design locations. 
 

b. Install the channel extensions to the uppermost TOF West guide channels 
at the north and south end . 
 

c. Install the metal rope drive assembly to the channel extensions and secure 
to the Bridge structural frame. 
 

d. Hoist the mockup assembly to the bridge using the IR crane, lower the 
assembly into the channel extension through the slots provided and 
continue lowering the mockup until all 4 guide rollers are in the guide rail 
and contacting the guide surface. 
 

e. Attach the wire ropes to the north and south eyebolts, reverse the drive to 
remove any slack in the wires until the full load is on the wire ropes. 
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f. Remove the IR crane sling and lift the IR crane away from the work area 
and stow the hook at its highest point. 
 

g. Switch the wire rope drive to its normal direction and slowly lower the 
mockup to its final destination, stopping periodically to check for any snags 
or unexpected interferences. Note any problems or irregularities. 
 

h. When the lower roller wheels contact the support v-blocks, install the upper 
v-blocks to fully support the mockup.  
 

i. Remove the wire ropes and practice retracting wire ropes. 
 

j. Check the adjusting capabilities of the v-blocks and associated adjustment 
hardware for travel and suitability for the task. Note any problems or 
irregularities. 
 

k. Lower the wire ropes back to the mockup and reattach.  
 

l. Remove the upper v-blocks and upper adjustment hardware.  
 

m. Hoist the mockup back up the guide rails until it reaches its upper limit of 
travel in the channel extensions.  
 

4. Evaluate Installation Procedure 
 
Based on the experience evaluate the procedure described above and its probability 
of success in installing the actually detectors. If necessary, revise the procedure 
above and or installation fixtures, adjusting hardware etc. as appropriate. Record 
any minor changes or corrections on a separate sheet and attach to the work permit. 
Any major changes in procedure or equipment design shall require a new work 
permit. After any changes are made step 3 and all substeps shall be repeated to 
verify the revised procedure unless deemed unnecessary by the cognizant engineer. 
 

5. Pre-Detector Installation Test 
 
After completion of the mockup test, it is expected that there will be a period of 
time before the actual detector is ready for installation. The cognizant engineer in 
consultation with CA safety representatives or their designees shall determine what 
steps are necessary to maintain the installation setup in a safe condition. In no 
event shall the equipment designed for the TOF West installation be used for other 
purposes unless a detailed separate approved work order is in place. 
 

6. Detector Installation 
 

a. Follow the verified procedure used for the mockup to install the lower 
detector half to the point where the upper adjustment v-block supports are 
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installed. 
 

b. Detach the wire rope from the upper ibeam.. 
 

c. Retract the wire ropes to the Bridge. 
 

d. Install the lower v-block support for the upper detector half on both the 
north and the south ends. 
 

e. Attach the upper I-beam to the upper detector half and hoist the assembly 
to the extension channels and lower the assembly until all 4 rollers are 
contacting the guide rail channels. 
 

f. Lower the upper half of the detector assembly into place as before until 
nested lower v-block supports. 
 

g. Remove the wire ropes from the upper I-beam and retract the ropes back 
into their respective spools. 
 

h. Survey and adjust the v-block support adjustments as necessary to align the 
detectors within their required specifications. 
 

i. Disassemble the installation fixtures in the reverse order that they were 
installed  (as described above). 
 

j. Reinstall the RICH seismic restraints. 
 

k. Reinstall the flammable gas detector piping and instrumentation, referring 
to the photos of the original installation for guidance. 
 

l. Remove the Werner platform by following the above installation procedure 
in reverse. 
 

Refer to the attached illustrations for further information. 
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